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“It's in Apple's DNA that technology alone 1s not enough.
t's technology married with liberal arts.”




The Convergence of |1, BT and Medicine
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Inevitable Tsunami of Change



o 2014 C|X|H eAF0] AEIERYS| & HEY 2= $4.1 billion
e O0|=2011-2013e HY HRE BF &l AEHCIE O 2 A2
o 2013H0]| H|SA|= 125% &7t 72

http://rockhealth.com/2015/01/digital-health-funding-tops-4- 1 b-20 | 4-year-review/




Health 2.0 Seoul Chapter’s First Event
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Google Fit



Samsung SAMI



Apple Watch


















Why Now!






9223,372,036,854,775,808



Moore’s Law

“The number of transistors in a dense integrated circuit
doubles approximately every two years.”

® Microprocessor price

® [Memory capacity

® [he number of pixels In digital camera



Moore’s Law
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ASCI RED (1997)






Playstation 3 (2006)






iPad2 (201 1)



Personal Genome Service
® )3andMe

Diagnosis by Computers
® [BM Watson

Wearable Healthcare Devices

® (Google Glass

® Proteus Digital Health
3D Printers

Smart/Mobile Healthcare
® AlveCor

® Apple HealthKit



Personal Genome Service
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$100,000,000 5

$10,000,000

$1,000,000

$100,000

$10,000

National Human

g,
‘ m“l l Genome Research
Institute

genome.gov/sequencingcosts

Moore's Law

2003 Human Genome Project |3 years (676 weeks) $2,700,000,000
2007 Dr. Craig Venter's genome 4 years (208 weeks) $ 100,000,000
2008 Dr. James Watson's genome 4 months (16 weeks) $ 1,000,000
2009 (Nature Biotechnology) 4 weeks $48,000
XY |-2 weeks ~$5,000




Over the last decade,

|3 years — | week

CUNEES



Over the last decade,

$2,700,000,000 —~%$5,000



Ferrari 458 Spider
5,398,000 > 40 cents

http://www.guardian.co.uk/science/20 | 3/jun/08/genome -sequence d




The $1000 Genome is Already Here!



The $1000 Genome is Already Here!
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Return Of The King

Share

Sochi 2014: The Money Why This Social A World Without
Behind The Winter Entrepreneur Is Paying No Accidents, No
Games African Women To Go To - No Fun?
Free HIV Clinics
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Matthew Horper, Fobos Stalt
I cover science and medicine, and believe this is biology's century

The $1,000 Genome Arrives --
For Real, This Time

+ Comment Now + Follow Comments

Today, llumina, the leading maker of DNA sequencers,
announced a milestone in biotechnology: it is introducing a
new machine that can sequence the genetic code of a
human cell for $1,000.

1dijua

The HiSegX Ten — the sequencer that will
break the 81,000 barrier.

The machine ~ actually a combination of ten machines
working together called the HiSeqX Ten ~ will cost $10
million. Already, three have been bought by Macrogen, The
Harvard-MIT Broad Institute in Cambnidge, and the
Garvan Institute of Medical Research in Australia.
Ilumina forecasts that it will sell five of the systems
this year.

WHAT DOEN A DOLLAR

Eric Lander, one of the world’s leading geneticists
and the director of the Broad, called the machines
“extremely exciting” in Illumina’s press release.
“Over the next few years, we have an opportunity to
learn as much about the genetics of human disease as

GET YOU TODAY?




23andMe
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“THE MOST DARI

CEO/Co-Founder Anne



Sergey Brin

nne Wojcicki j

® Sergey Brin donated $50m to fund the 23andMe's Parkinson's Disease
research, when the company revealed that he's high-risk for the condition.

® Sergey Brin and his mother, who is a Parkinson’s Disease patient, turned out
to have same mutation on LRRK2 gene.



DTC Genetic Testing

Direct- To-Consumer

Instructions and registration at:

www.23andme.com/start

A little spit is all it takes.

. Just a fow mililters ‘nu Y:. “ ' ! |"“""|""|
of sal s

A little sprit is all it takes! Results within 6-8 weeks



| 20 Disease Risk

2| Drug Response
49 Carrier Status
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Abdominal Aortic Aneurysm

Age-related Macular Degeneration *
Alcohol Dependence

Alopecia Areata

Alzheimer's Disease *

Alzheimer's Disease: Preliminary Research
Ankylosing Spondylitis

Asthma

Atopic Dermatitis

Atrial Fibrillation *

Atrial Fibrillation: Preliminary Research
Attention-Deficit Hyperactivity Disorder
Back Pain

Basal Cell Carcinoma

Behget's Disease

Bipolar Disorder *

Bipolar Disorder: Preliminary Research
Bladder Cancer

Brain Aneurysm

Breast Cancer *

Breast Cancer Risk Modifiers

Celiac Disease *

Celiac Disease: Preliminary Research
Chronic Kidney Disease *

Chronic Lymphocytic Leukemia

Chronic Obstructive Pulmonary Disease (COPD)
Cleft Lip and Cleft Palate

Cluster Headaches

Colorectal Cancer *

Coronary Heart Disease *

Coronary Heart Disease: Preliminary Research
Creutzfeldt-Jakob Disease

Crohn's Disease *

Developmental Dyslexia

Dupuytren's Disease

Endometriosis

Esophageal Cancer: Preliminary Research
Esophageal Squamous Cell Carcinoma (ESCC) *
Essential Tremor

Exfoliation Glaucoma *

Follicular Lymphoma

Gallstones *

Generalized Vitiligo

Gestational Diabetes

Glaucoma: Preliminary Research
Gout

Hashimoto's Thyroiditis

Hay Fever (Allergic Rhinitis)
Heart Rhythm Disorders (Arrhythmias)
High Blood Pressure (Hypertension)
Hodgkin Lymphoma
Hypertriglyceridemia
Hypothyroidism

Intrahepatic Cholestasis of Pregnancy
Keloid

Kidney Cancer

Kidney Disease

Kidney Stones

Larynx Cancer

Lou Gehrig's Disease (ALS)

Lung Cancer *

Lupus (Systemic Lupus Erythematosus) *
Male Breast Cancer

Male Infertility

Melanoma *

Melanoma: Preliminary Research
Meningioma

Migraines

Multiple Sclerosis *
Myeloproliferative Neoplasms
Narcolepsy

Nasopharyngeal Carcinoma
Neural Tube Defects
Neuroblastoma

Nicotine Dependence
Nonalcoholic Fatty Liver Disease
Obesity *

Obesity: Preliminary Research
Obsessive-Compulsive Disorder
Oral and Throat Cancer
Osteoarthritis

Otosclerosis

Ovarian Cancer

Paget's Disease of Bone

Pancreatic cancer

Parkinson's Disease *

Parkinson's Disease: Preliminary Research
Peripheral Arterial Disease

Placental Abruption

Polycystic Ovary Syndrome

Preeclampsia

Primary Biliary Cirrhosis *

Primary Biliary Cirrhosis: Preliminary Research
Progressive Supranuclear Palsy

Prostate Cancer *

Psoriasis *

Restless Legs Syndrome *

Restless Legs Syndrome: Preliminary Research
Rheumatoid Arthritis *

Sarcoidosis

Sarcoma

Schizophrenia

Scleroderma (Limited Cutaneous Type) *
Scoliosis

Selective IgA Deficiency

Sjogren's Syndrome

Squamous Cell Carcinoma

Stomach Cancer (Gastric Cardia Adenocarcinoma)
Stomach Cancer: Preliminary Research
Stroke

Sudden Cardiac Arrest

Tardive Dyskinesia

Testicular Cancer

Thyroid Cancer

Tourette's Syndrome

Type | Diabetes *

Type 2 Diabetes *

Ulcerative Colitis *

Uterine Fibroids

Venous Thromboembolism *



"The more you know about your DNA, the more you know about yourself”



"The more you know about your DNA, the more you know about yourself”
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23andMe raised $50 million dollars last year to drop the price of the kits
from $999 to $99 and dramatically grow its database.

Revolutionary 1o0ls to explore your ancestry with your DNA  Get started now

Your DNA,
Endless
Possibilities.

$299

“This change is not just about a new price point for personal genetic testing. It is about
an ambitious plan that could transform medicine for generations to come.”

“One million customers can be the tipping point that moves medicine into the
molecular era. ... A genetic data resource of this magnitude has enormous potential

to address unanswered questions related to the contributions of genes, the
environment and your health.”

- Co-founder&CEQO, Anne Wojcicki
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SPECIAL SECTION FALL 2013 NOV | @29 Comments PREVIOUS ARTICLE NEXT ARTICLE
4 Stepping Up With a Plan Slowing the Revolving »

For $99 ’ Ellmlnatlng tl'le Mystery Of to Save American Cities  Door Between Public and

Private Jobs

Pandora’s Genetic Box

BY CLAIRE CAIN MILLER

r

Opportunities 1or Tomorrow
Video and reports from Q. and A sessions with executives in finance,
nPnovalors in echeciogy and regulions in New York and Washington

More DealBook News

M. &A  BANKING V.C. PO LEGAL

Once Cabie's King. Malone Aims 10 Regain His Crown

John C. Malone, the chakman of Liberty Media, 5 working behind
the sceres 1o gain contral of Time Warrer Cable, sooking a
second act in an industry he once dominated

Sak of T.G.|. Fridays Is Considered

Cartson, the giobal hospitaiy and wravel company, $aid on Friday
that & had authorzed a review of strategic allermatives including a
possibie sake of T.G.|. Fridays restaurants

Skip Hop, Maker of Chicren's Gear, Sells Maprty Stake 10 Equty
Firm

The nvestment is the latest by Freman Capital, a five-year-oid
firm that has scored several big hits in recent years.

MAPPING GENES Anne Woicki, co-founder of 23andMe. 8 DNA 1681ing company, Says 0ametc scanco will change

heath care Energy Technology
Industrials Financials
IF DNA is destiny, then Anne Wojcicki is in the right business. Cyclical Goods & Services Real Estate
Aulos Basic Matwerials
Media Health Care

She is the co-founder and chief executive of 23andMe, a Silicon Valley start-up (h?t Non-Cycl, Goods & Services  Telecom
offers a $99 DNA test, as easy as spitting into a tube, that provides detailed genetic Food & Beverage Utilities
information from disease risk to family lineage.

- In the last fiver years, 23andMe has mapped the genotype of 4/5,000 people.
-We'll hit a million sometime in the first quarter of next year.



23andMeMedia home companyinfo pressreleases media coverage vide
Y

Press Releases

23andMe Scientists Receive Approximately $1.4
Millilo'r: in Funding from the National Institutes of
Healt

Funding supports utilization of whole-genome sequence data and imputation to discover
rare variants associated with disease as well as the ability for extemal researchers to
access aggregate data from the 23andMe database to advance scientific understanding of
human DNA.

MOUNTAIN VIEW, CA - July 29, 2014 - 23andMe, the leading personal genetics company, has
received from the National Institutes of Health (NIH) a grant totaling $1,367,504 for a two-year
project to support the further development of 23andMe’s web-based database and research
engine for genetic discovery.

Specifically, the grant supports four areas of development:

* Refinement of web-based surveys to improve the company’s ability to identify novel
genetic associations;

¢ Enhanced infrastructure of survey tools to support the collection of a broader set of
phenotypic data;

* The utilization of whole-genome sequencing data and imputation to enable the discovery of

July 29,2014
23andMe now has more than 700,000 genotyped customers



23andMe Customer Growth

http://goldbio.blogspot.kr/2014/12/pg-100.html




% My surveys o  About You Rl
23andWe begins with you Ten Things About You

Retated 109ics: About 2 sWe. Fesred Researd

Take survey as: ( Wendy Crambie —-3)

Do you have a tendency to sneeze when exposed to bright sunlight?

‘ 4@‘% ;.a,,;;_.(;.;es‘s #e o L EEQYS o XF7 IS STk

1740 81%7} 107 0| Ato] A2l XHE B
e 0= | million 7H2| data point X

The More Data, The Higher Accuracy!

Ten Things About You

When you clasp your hands together comfortably, which thumb is on top?

S, e K| 7)|H O] Z AX|7} QR Q=T
)/___%_ 5

Alcohol Flush Reaction: Feeling Flush

=7 F E=0| FOX[LR

Lactose Intolerance: Does Mikk Do Your Body Good? Right thumt

d; — T
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Earwax Type: A Sticky Question

https://www.23andme.com/slideshow/research/




Data Business

REUTERS = s

HOME BUSINESS - MARKETS © WORLD - POUTICS ©+ TECH- OPINION © BREAKINGVIEWS -

23andMe, Genentech to analyze 3,000

. ' p3andM®
Parkinson's genomes

wiweet (15 [ 40 B3 shawime
p— 23ANDME GIVES PHZER ACCESS T0 ITS GENOME

(Reuters) - Privately held 23andMe Inc and Genentech said on
v 10 age gracefully? Ask Tuesday they will work together to generate whole genome DATABASE

bowhaad whalke

sequencing data for about 3,000 people with Parkinson's discase, THE PARTNERSHIP SOUNDS LIKE A WIN-WIN—SO LONG AS 23ANDME'S CLIENT DATA

in order to identify new therapeutic targets for treating the STAYS ANONYMOUS

RELATED TOPICS : 4 =
degenerative neurological condition.

23andMe, co-founded by Anne Wojcicki, the wife of Google co-
founder Sergey Brin, will contribute the 23andMe, the Mountain View, California-based company that offers a $99

genome sequencing and data from its Parkinson's disease community. Genentech, a unit of consumer DNA kit, announced an agreement with Pfizer, one of the world's largest

Roche Holding AG, will work to identify potential therapeutics based on that information. pharmaceutical companies and producer of drugs like Lipitor, Zoloft, and Viagra. As
part of the deal, Phizer will get access to 23andMe’s database of genetic information

There is no cure for Parkinson's, which affects about 1 million people in the United States, gathered through its DNA kits. 23andMe has genotyped more than 800,000 people,

but some medications can improve symptoms. 80% of whom have consented to allow their genetic information to be used for
researcn

Under the agreement between the two companies, after the multi-year deal ends, 23andMe

can conduct additional research on the data and make it available to other Parkinson's 23andMe is prohibited by the Food and

researchers. The data will be de-identified and contributed only by individuals who provide Drug Administration from offering READ UUR CUVEB STUBY

explicit permission to 23andMe, the company said. genetic analysis to consumers, though it

Inside 23andMe’s $99 DNA Revolution

can still provide ancestry and raw genetic

(Reporting by Caroline Humer; Editing by Leslie Adler)

information for $99. While those

ls ever

IEN -
SCIENCE REALTH expanding genome dataset has been a growth goal for some time

83 pacple recommend this. Be the first of your friends

"The long game here is not to make money selling kits, although the kits are essential

January 6,2015 January 13,2015




23andMe has signed 12 other genetic
data partnerships beyond Pfizer
and Genentech

Woijcicki said her company has actually signed
a total of 14 partnerships with private
companies and universities.

January 14, 2015 7:00 PM

AAay %
vidl'K oU vd

... If the other 12 deals are anything like the
ones with Genentech and Pfizer, they could be

©00 0

The consumer genomics company 23andMe announced a couple of major very beneficial to 23andMe’s financial OUtIOOk,

partnerships during the past couple of weeks — one with Genentech last week, and
another with drug giant Pfizer this week.

and its ability to continue building its database
of whole-genome sequencing data.

But, as we learned from CEO Anne Wojcicki here at the J.P. Morgan Health care
Conference in San Francisco, 23andMe has more genetic data partnerships than just

these two — 12 more to be exact. Janual"y | 4, 20 | 5







Health Risks

Elevated Risk «

NAME CONFIDENCE YOUR RISK AVG. RISK COMPARED TO AVERAGE
Atrial Fibrillation 1.2 2 2 4 46.9% 27.2% 1.73x ==
Type 2 Diabetes ik 36.5% 27.8% 1.31x =
Type 1 Diabetes ik 4.4% 1.0% 430x ¢
Parkinson's Disease Yook 1.8% 1.2% 143x 1@
Esophageal Squamous Cell Carcinoma (ESCC) *iik 0.43% 0.36% 1.21x
Stomach anar (Gastric Cardia rrdrk 0.28% 0.23% 1.22x
Adenocarcinoma)

Primary Biliary Cirrhosis 2. 2 2 1 0.10% 0.08% 1.25x

Male Breast Cancer O *kk *
Stroke *kk *
Kidney Stones *hk L
Alopecia Areata *kk *
Brain Aneurysm *kk *
Keloid *okk *
Atrial Fibrillation: Preliminary Research *kk *
Esophageal Cancer: Preliminary Research *hk *
Progressive Supranuclear Palsy *kk *
Primary Biliary Cirrhosis: Preliminary Research *kk *
Male Infertility T Tk 1
Nasopharyngeal Carcinoma *kk *
Sarcoidosis *kok : 3
Hay Fever (Allergic Rhinitis) *kk i
Behget's Disease *kk L
Kidney Cancer *kk *
Myeloproliferative Neoplasms *k *



Health Risks

Decreased Risk ¢

NAME CONFIDENCE YOUR RISK AVG. RISK COMPARED TO AVERAGE
Psoriasis ik 5.0% 11.4% 044x &
Age-related Macular Degeneration ik 3.1% 6.5% 0.48x &
Alzheimer's Disease Yok 2.4% 4.0% 0.61x 3
Restless Legs Syndrome 2 2 2 4 1.5% 2.0% 0.74x 3
Ulcerative Colitis ik 0.53% 0.77% 0.70x
Melanoma ik 0.25% 2.86% 0.09x &
Multiple Sclerosis ik 0.24% 0.34% 0.69x
Exfoliation Glaucoma ik 0.16% 0.75% 0.22x |
Celiac Disecase ik 0.05% 0.12% 0.44x
Basal Cell Carcinoma *hkk +
Squamous Cell Carcinoma *kk +
Bipolar Disorder: Preliminary Research *kk <
Thyroid Cancer *hk 4+
Paget's Disease of Bone * k% &
Pancreatic cancer *kk 4+
Hodgkin Lymphoma *kk 4+
Schizophrenia *kk A
Selective IgA Deficiency *kk L 4
Melanoma: Preliminary Research *kk &
Lou Gehrig's Disease (ALS) *kk L 4
Follicular Lymphoma *kk L 4
Chronic Lymphocytic Leukemia *kk o
Obesity: Preliminary Research *kk 4
Sarcoma *okk 4

-

Ortacclarncic - *



Health Risks



Drug

Response
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NAME CONFIDENCE ~ OUTCOME
Alcohol Flush Reaction %2'(_ _$_ Oé'g'o | —:-'.—IO'I X| Ej |- iy Flushes
Bitter Taste Perception % 5‘&% %I‘Xl%" _JI\_ 9)1|__|- 122 2.1 Unlikely to Taste
Earwax Type | K| S-S dededede Dry
Eye Color 'i— *_ll‘l 7;_!' i Likely Brown
Harcurl % S=MHE| 018 . Slightly Curlier Hair on Average
Lactose Intolerance ‘ITEI- —|—OH % = ik Likely Intolerant
Malaria Resistance (Duffy Antigen) I;_!'E'_|'E'_| 0 |' X‘I %I'Ao'l 1 2 2.2 Not Resistant
Male Pattern Baldness T EH D‘I El 7|‘ EEI Y f%g 122 2 Decreased Odds
Muscle Performance —:’-% E‘I vy DI_-I A Ak Unlikely Sprinter
Non-ABO Blood Groups %E:I %I 304 Arirkk See Report
Norovirus Resistance iEH |—O | E'_-I é X—I %FAO" ik Not Resistant
Resistance to HIV/AIDS |—| |\/ X‘I 3"*" 2. 2 8 1 Not Resistant
Smoking Behavior (=1 O:| = E J |- = )\‘l ik If a Smoker, Likely to Smoke More
Adiponectin Levels *kk See Report
Asparagus Metabolite Detection 7 *hk Higher Odds of Detecting
Biological Aging * k& See Report
Birth Weight *kk See Report
Blood Glucose *kk 5.18 mmol/L on Average
Breastfeeding and IQ * kK See Report
C-reactive Protein Level *hk See Report
Caffeine Consumption *kk See Report
Childhood and Adolescent Growth * kK See Report
Chronic Hepatitis B *hk See Report

Eye Color: Preliminary Research Tk See Report



Ancestry Composition



Neanderthal Ancestry
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F.D.A. Orders Genetic Testing Firm to Stop Selling DNA
Analysis Service

The personal genome testing company 23andMe & backed by Googile and run by Anne Wojcickl, wife of the Google co
founder Sergey Brin

Sy ANDREW POLLACK
In a crackdown on genetic testing that is offered directly to K racesoox
consumers, the Food and Drug Administration has demanded that W TWITTER

23andMe immediately cease selling and marketing its DNA testing

5 ior 2 i coocLe.
service until it receives clearance from the agency.

5 save
In a scathing warning letter that the agency posted on its websiteon . ...,
Monday, it said that 23andMe had failed to provide adequate

evidence that its product, Personal Genome Service, provided &) o
accurate results. ® prinT
@ repmints -
“F.D.A. is concerned about the public health consequences of H A 7471 |_ @) | XS | L‘_H 6'- (@) | A=< ml O
inaccurate results from the P.G.S. device,” the agency said in its letter. Enough Said ® =1 =2H= oF o O-I — FDA_ O0o =44

Now Playi
Of the personal genome testing companies, 23andMe may be the best ow Playing

' ' ' ' . i O
DT Femshtseshay e sy o iy Ml ® Analytic & clinical validation data M|& X[

run by Anne Wojcicki, the wife of a Google founder, Sergey Brin, though they are 9' H I" O | A=
separated. ® T TIT7 =




23ANDME EXPANDS INTO CANADA

THE GENETICS TESTING SERVICE HEADS NORTH.

While the Food and Drug Administration slowly mulls the legality of the low-cost
genetics tests offered by 23andMe, the Mountain View-based startup is taking its
services to a place where the FDA's jurisdiction doesn't apply. On Wednesday, the
company announced that it was expanding into Canada, allowing anyone who wants
it to send in small saliva samples to receive comprehensive DNA reports interpreting

both their family ancestry and—unlike Americans—their genetic health risks

In an announcement, 23andMe said

Canadians will be privy to "108 health MURE
related reports,” iIncluding "genetic risk

m Inside 23andMe Founder Anne
Wojcicki's $99 DNA Revolution

m FDA to 23andMe Founder Anne

conditions.” Some 20,000 Canadians Wojcicki: Stop Marketing $99 DNA Test

have already taken advantage of its Or Face Penalties

services, which cost $199. s Why 23andMe Terrifies Health

Insurance Companies

factors for various health conditions,

drug response, trait reports, and inherited

23andMe, which was founded by

biologist Anne Wojcicki in 2006 (you can

read our cover story about the company here), recently made inroads with American
regulators. In June, the FDA accepted a single genetics-related health report, which
will help establish legal parameters for forthcoming consumer products. "Once
cleared, we expect this submission will provide 23andMe with a foundation to

accelerate the process for future submissions,” a company representative told Fast

October [,2014




23andMe expands to the UK despite US
restrictions

By Elizabeth Lopatto on December 1, 2014 07:00 Email ¥ @msiopatto

DON'T MISS STORIES FOLLOW THE VERGE ’

% | EMAIL NEWSLE]

The best of The Verge, deliver
sign up for The Verge Newslett

HEADLINES

You ~ X
f Share on Facebook (214) ¥ You can make y

Roomba with t

Create 2
23andMe, the O v, iIs expanding its Personal Genome Service to the UK

agued the company in the US, 23andMe

n its UK press release ths: vices are not diagnost

. That doesn't stop the Facebook quiet]

Microsoft Bing
company from promis ng to revea { 1aClors al gene ‘ Kie cell anemia, CystiC Search

A ~ -
fibrosis, Alzheimer's diseas

e same health reports that

December |,2014
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FDA Authorizes 23andMe To Market Genetic Testing
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Diagnosis by Computers
S ZHEE7} BRIE FEtst)




“I't would take off on its own and re-design itself at
an ever increasing rate. Humans, who are limited
by slow biological evolution, couldn’t compete, and
would be superseded.”

- Stephen Hawking, Dec 2014



Elon Musk's secret fear: Artificial
Intelligence will turn deadly in 5

years

“If I had to guess at what our biggest existential
threat is, it’s probably that.

... With artificial intelligence we are summoning
the demon.

... there should be some regulatory oversight,
maybe at the national and international level”

SEE ALSO: 1

- Elon Musk, Nov 2014




The Switch

Bill Gates on dangers of artificial
intelligence: ‘| don’t understand why some
people are not concerned’

| st O |
0 | ¥ in] =

By Peter Holley N1 Follow @opeterit

""I am in the camp that is concerned about
super intelligence... A few decades after that
though the intelligence is strong enough to be a

Bill Gates is a passionate technology advocate (big surprise), but his predictions

about the future of computing aren’t uniformly paositive.

During a wide-ranging Reddit "Ask me Anything session -- one that touched
upon everything from his biggest regrets to his favorite spread to lather on bread ; concecern.

-- the Microsoft co-founder and billionaire philanthropist outlined a future that —
Most Read Business

is equal parts promising and ominous. I agree with Elon MuSk and some Others on this
Midway through the discussion on Wednesday, Gates was asked what personal 1 Missouri Republicans ?; .,j:' and dOn 't understand LUhy some peOple are TlOt

are trying to ban food R
computing will look like in 204 5. Gates responded by asserting that the next 30 stamp recipients from RS d e
; . : buying steak and - : conecerned.
years will be a time of rapid progress. seafood

"Even in the next 10 problems like vision and speech understanding and 2 This conservative e - Blll Ga teS, Jan 2015



Ehe Washington Post

Apple co-founder on artificial intelligence:
‘The future is scary and very bad for people’

6 | ¥ in | =

By Peter Holley [ Foliow @oeterit

The Super Rich Technologists Making Dire Predictions About Artificial

Intelligence club gained another tear-mongering member this week: Apple co-

founder Steve Waozniak.

In an interview with the Australian Financial Review, Wozniak joined original
club members Bill Gates, Stephen Hawking and Elon Musk by making his own

casually apocalyptic warning about machines superseding the human race.

“Like people including Stephen Hawking and Elon Musk have predicted, 1
agree that the future is scary and very bad tor people,” Wozniak said. "If we
build these devices to take care of everything tor us, eventually they'll think

taster than us and they'll get rid of the slow humans to run companies maore

efficiently.”

Most Read Business

"If we build these devices to take care of

everything for us, eventually they'll think faster

! Missouri Repubiicans @ than us and they'll get rid of the slow humans to
e run companies more efficiently."

seafood

group is tired of being
accused of climate
denial — and is fighting
back

2 This conservative E - Steve Wozniak, March 2015
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' Founder; |st CEO of Sun Microsystems
\/l n O d |<h O S ‘ Partner of KPCB, CEO of Khosla Ventures

Legendary Venture Capitalist in Silicon Valley



“lechnology will replace 80% of doctors”
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“Its largest airport was named for a World War Il hero;
its second largest, for a World War |l battle"

“What i1s Chicago”



IBM Watson on Jeopardy!
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IBM Watson on Jeopardy!



Memorial Sloan Kettering
Cancer Center
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IBM Watson on Medicine

Watson learned...

600,000 pleces of medical evidence

2 million pages of text from 42 medical journals and clinical trials
69 guidelines, 61,540 clinical trials
_I_

[,500 lung cancer cases
physician notes, lab results and clinical research

_I_
| 4,700 hours of hands-on training




HEA ArEE[LR

® [nteractive Care Insights for Oncology

o BXIE XS sl /55t ARHUES oAb FH
o HITHEHO[SHQIA CO[E Bt AT A 52 TE5t0f [0 HEE KR Kot

® |nteractive Care Guide & Interactive Care Reviewer

o QT HTIAIL| AUXO|M, 2JAZ} H[ehet X[ =10]| 2|z He Z01E X|Zeh AQIK| EHE
o 2AVE NAISHE X E2RLt WatsonO| XA |st= X[ =S H|w
o CH ZIZt &AM WellPoint O M AE &



oAtz El= Mo (RHRe| HIO|HE Y YO0| K| @k11) WatsonlE i|=/ZA SM S ATg
2tXte| EMR(TX} 2| = 7|=)0 Watson 7|S0| S2E|0 QIS
SEXEOf|A| 0155 AALE 8lOF SH=X]| (reference®t €M) ®A[SH0 &

A B E YUY K| = Z M (treatment options)'& A 2= F 242} &P MAISH] &



WATSON:

Insufficent indormation
5 avalatie %0 provide
reatment optons

with high confidence
Seo e Test Options b
for addtional tosts that
WOuUld provice Te
needed nformation

Clinical trigls are an
SQuialent option 10 he
00 ranked Faament plan

shown and should aways

Dé conscared

EMR

Treatment Options to Consider ? v
Currert Treatrments Clivicad Trials
Clirdcal Triad 1 TBD

b T\ T\ Guslw
A MUt arm Phans | Salety Study of BMS 80055 n

- by - m
Cominuan with ODamod save Cag i 0 Pavat rassd )
-~
C apitin. Carbopiel n Pacianel, Bevacizurnad

Mt e arce, EXGt N of Monot verapy Mone N Satpects

wih Sage T Nom arvall Coll Lu~g Camoer NICLC)

Clirscal Triad 2 TBD

A Phase |, Open Lated, Mutticenire Shudy 10 Assess e
Sadety  Tolerasbdty Pharmacciinetics and Prefrenary
Are Qumecnst Attty of Ascancaing Doses ot AZDAM n

ol ety wdh Aty wnced Scid Mg nen e

Clinical Trid 3 T8D

A Phass L Mol , Dpen e Dose Tatmmiun oy .:_"._'._ e @

1 LDSETH, Adriviorsd Orally i Adult Patents with e

Temors Charmct i od by Oenetic Alacrwadtes

Arv g Lymoroma Lrnane ALN

Clinical Triad 4 TBeD

A Randomaed Doudde nd Prsss 2 Study of Erotmd ) FS P m
T warrmane Cptcne | EMWATSON

Clinical Trials

WATSON:

Treatment options
o Biad based on e
niormasion avaslabie

Clinical trials oo i
eQuvEent opton 10 he
100 ranked reatment plan
shown and should shways
Do consdered

oo |

Cane vhwrrmaton Tawl Ogtors

Treatment Options to Consider

Current Treatrments Climical Trisls

Treatment Plan Caonfidence

3 i B O,

I

45

Treatment plan 2

Sy sl Chem s

Treatment plan 3 '® )

Sy starvic C e

Pationt Preferences Match

Acceptable

Radation and Surgery are uniikaly o be appropriate,

Treatment Plans

Treatment Options to Consider

Troatment Optoma

Evidences

o E EM WATSON

. | EM WATSON



ISSUES




By DI2HSt E0{A Z2fo)

MAIZHEIRF BLIEZIO| 7Hs e 20[o| AL0| Ch3t o
H2 ofj0|E{7} S Wit o 02|01 Af2ilof] CH3H
flo|Ef X2| S2{0] et o MZ2 ol th3t 5
GERE 22 Tts o SEXLO| CH3H QI7HY
BIX17} OfC| YUE FEt 7Hs o 3¢ gl ¢io| W
08 U oI7iH| =2t o ZFE{0| T2| U5 T
=o MU o EO|M/AIZto| QN
W ol A met o T2{CtR FBHO| THS

0z St

rd

IO ox

i olr

O|AZ} HEEHL}
L2 87FX|

1



MD Anderson Cancer Center

TWl UNNIRSTY OF TEXAS m
MDAnderson s R g
Center

Nows rooe Neows ‘oloases
" : - About Us Locations Events Mow You Can
Nowsroom | MD Anderson Taps IBM Watson to Power Making Cancer History
" "
'Moon Shots" Mission Aimed at Ending
Cancer, Startlng with Leukemia Pabent and Cancer Information Education and Research
Pross kits Big Data Insights to Help Accelerate Transiation of Cancer-Fighting
Knowledge to Cutting Edge Medical Practices
Image galery
Biographies
Select a topic or year
Background ¥ Nows roleaso ¥ Contact(s) Information
News room foeds ¥ Related XML feeds 4 Related resources
MD Anderson Taps IBM Watson to Power
Glotal news rooms " " . .
» News Releases Moon Shots" Mission
News room search HOUSTON - 18 Oct 2013 The University of Texas MD Anderson Cancer Center and 18M B )
(NYSE: 1BM) soday announced that MD Anderson Is using the IBM Watson cognitive computing » News Resources
Modia contacts system for its mission 10 eradicate cancer. Following a yeardong collaboration, IBM and MD » Contact a Madia Speciaist
Anderson wil showcase a prototype of MD Anderson's Oncology Expert Advisor™ powered by X - -
IBM Watson The organizations wil discuss ther shared vision 10 leverage Watson's cogntive » Cancer Newsline 909 Data lns'gms to He'p_ mw % W Tweet 36
computing power to hefp patients by enabling cincians 10 uncover vakabie insights from the Translation of Cancer-Fighting Knowledge
Related Hinks cancer center's rich patiert and research databases » MD Anderson Publicatons to Cutting Edge Medical Practices

« IT Analyst support centor
« Investor refations

» About MD Anderson
MD Anderson News Release 10/18/13

MD Anderson Taps IBM Watson The University of Texas MD Anderson Cancer Center and IBM today announced
that MD Anderson is using the IBM Watson cognitve computing system for its
MiSsSion 1o eradica cancer. Following a year-Hong collaboraton, IBM and
MO Angerson will showcase a prototype of MO Anderson’s Oncology Expert
AdvisorTM powered by IBM Watson. The organizations will discuss their shared
vision 10 leverage Watson's cognitive compuiing power 10 help patients by
enabiing dinicians to uncover valuabie insights from the cancer center's rich
patient and ressarch databases.

MM mphotodd Wit DS

MO Ancerson’s Oncology Expert Advisor powered by IBM Watson is designed ©
insagrale the knowledge of MD Ancerson’s cliniGans and researchess, and
advance the cancer center's goal of ¥eaing palents with the most efective, safe
and evidence-dbased standard of care available. Starting with the fight against
leukemia, MD Anderson’s Oncology Expert Advisor is expeciad 10 help MD
Anderson chnicians develop, observe and fine-tune treatment plans for patients,
while helping them recognize adverse events that may occur throughout ?he care
coninuum. The cognitve-powered Bchnology is also expaciad 10 help
researchers advance novel discovenes.

MO Angerson’s Oncology Expert Advisor is expected 1o be accessibie 10 he
cancer center's network of chnicans through a computer interface and supported
mobile devices. This provides dinicians — and in lum, pabants — with immadiate,
woridwide access 1o MD Anderson’s experntise and resources, and 10 IBM Watson's
technology prowess in quickly extracing crucial insights from large volumes of
complex data

A néw era of computing has emerged, in which cognitive systems “understand” the
COMEa within users’ Questions, uncover answers from Big Data, and improve in
performance by continuously leaming from experiences. The need for hese types
of cognitive capabilities in the batle aganst cancer is clear. The American Cancer
Society projects 1.6 milkon new cancer cases will be diagnosed in the U.S. this
year, Within this global epidemic lies a lethal subset: leukemia, which causes
nearty one-third of all cancer deaths in children and adolescents younger than 15
years, accornging 10 the Leukemia and Lymphoma Sociaty.




MD Anderson’s Oncology Expert Advisor Powered by IBM Watson
: A Web-Based Cognitive Clinical Decision Support Tool

Koichi Takahashi, MD (ASCO 2014)



MD Anderson’s Oncology Expert Advisor Powered by IBM Watson
: A Web-Based Cognitive Clinical Decision Support Tool

® Trained by 400 cases of historical patients cases

® Assessed accuracy OEA treatment suggestions
using MD Anderson’s physicians’ decision as benchmark

® When 200 leukemia cases were tested,
® [alse positive rate=2.9% (OEA £ x|2H0| BF st AQ)
® [alse negative rate=0.4% (&gt XE2HO| X2 HE H2 E49)
® Overall accuracy of treatment recommendation=82.6%

® Conclusion: Suggested personalized treatment option
showed reasonably high accuracy
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Facing Doubters, IBM
Expands Plans for Watson

IBM says it will invest $1 billion in the computer system that won on
Jeopardy!but has stumbled so far in the real world.

By Antorio Regalado on January 9, 2014 View full report $ Download &
y Y

IBM's computer system Watson vanquished human
contests on the TV quiz show Jeopardy! The G t :
question now: can it defeat the complexities of the e '

real world?

Watch tech

IBM thinks so. The company says It plans to greatly entrepreneu
expand its efforts to commercialize Watson by videos from
putting another 1,500 engineers and marketers to MIT Enterpri
work on the project. It will also combine Watson with
other "cognitive computing” technologies and invest
a further $1 billion into a business it says will define the future of how companies
use data.

$100 million
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mobihealthnews

News About Advertise Research

IBM’s Watson Fund invests in health social network
WellTok

By: Brian Dolan | Feb 12, 2014 ¥ Tweet 50 [ share 7

f snure I8

Tags: CafeWell | CafeWell Concierge | digital health investors | IBM Watson healthcare | IBM Watson
medicine | MD Buyline | mobile health invesiors | NEA | Qualcomm Ventures | venture capital | WellTok |

Earlier this year IBM announced that it would
invest $100 million into startups that integrate
with Watson, its super computing platform,
through a new investment fund called Watson
Fund. IBM announced that it had helped
contribute to health social network company
WellTok's $22 million third round of funding,
which was led by New Enterprise Associates and
included participation from another new investor
— Qualcomm Ventures. Existing

investors Emergence Capital Partners, Interwest
Partners, Miramar Venture Partners and Okapi
Venture Capital also participated.

Ask Watson

Last November IBM announced that WellTok
would be one of the first companies to
integrate Watson. WellTok Incorporated Watson
into its app CafeWell Concierge, for users of its
existing CafeWell health social network. Cafewell
is offered to consumers via population managers
that include employers, health plans, and
providers. CafeWell Concierge will be a premium
offering for these population manager
customers. By linking to existing CafeWell apps,
Watson can answer users based not only on their
question but also on specific information like
their location, health status, health benefits,
health improvement programs and incentives
available from their insurer, physician or local
pharmacy.

The other initial integration IBM made with
Watson was in MD Buyline, which makes it
another likely investment target for the new
Watson Fund.

Obesity « Hypertension « Diab

e = 3100 millionS Watson 2 ApplicationS
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http://mobihealthnews.com/29906/ibms-watson-fund-invests-in-health-social-network-welltok/




Watson + Pathway Genomics

ENTERPRISE |

IBM’s Watson Supercomputer Finally Finds Its
Ca||ing: Giving You Diet Advice

Share W1 YW Tweet

could ask your smartphone for diet and exercise advice, the same way

you ask Siri for driving directions?

Bic plogy company Pathway Genomics will soon offer an app that promises to
do just that. “It's meant to allow patients to be the CEO of their own health,” says
Pathway Genomics CEQO Jim Plante. “It will provide genomic information. It will

pull in the patients health records, connect to activity monitors like the Fitbit.”

It will also tap into IBM Watson, the machine learning system based on the

supercomputer the company used to win at TV Jeopardy. The Watson online Y Watson Fund = Pathwa)' Genomics O.” _%xl-
[

service contains a wealth of information from sources such as medical text books

as well as the latest medical research jour s, and IBM will use this to help power o O =] =L= [=) =1 H |
. o Jl2l M HHE G AL HEHE Seoli] Watsons Sl =4 3 X0

the Pathway Genomics app, after investing an undisclosed amount in the startup. o 1= —



At the Mayo Clinic,
IBM Watson Takes Charge of Clinical Trials

| \ WY o N,

Many clinical trials are not completed
due to lack of sufficient enrollment.



® C(linical trial information is unstructured big data.
® Matching eligible patients with trials is a matter of luck and guesswork.



At the Mayo Clinic,
IBM Watson Takes Charge of Clinical Trials

® Currently, matching eligible patients with trials is a matter
of luck and guesswork.

® Even at Mayo Clinic, just 5% of patients take part in studies.

® Nationally, the rate is even lower, at 3%.

® Mayo hopes to raise clinical trial involvement to include up
to 10% of its patients, through collaboration with Watson.
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Google Glass How-to: Getting Started
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tifihadglass project
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out of 5 Glass Certified Partners by Glass at Work
develop applications in medicine/healthcare

Glass at Work

Glass Certified Partners are authorized by Glass at Work for delivering enterpr solutions for Glass. They are &

eligible for co-branding and listing on the Glass at Work website

f you are a developer interested in becoming a Glass Certified Partner or if you are an enterprise looking to stay

informed about Gl at Work, please let us know
Certified Parti

APX Labs makes S ht, the leading business software for It provides we
with hands-free, real-time access 1o enterprise data and the expernse theyr

their job. Skylight Is us )y Fortune 500 companies spanning multiple indus

Doctors spend over a third of thew day pus nd putling informa
J Electronic Health Rec Augmedaix pro for doc that allows them to

MEDIX reclaim this time and r

tware detecls s broadcast events from mobile and wearable

¢ d

breathtaking content for live broadcasts ar onlexr-aware

@\ CrowdOptic

or the sports, entertainment, building/security, and medical industries

0 inspive people 1¢ { a compelling

GUidi [ le stovytelling expenience. Gl ings us closer to that vision, and by partnering
N with museum ‘

$ and cultural institutions this becomes accessible to everyone

Wearable inteligence creates Gla are for energy, manufactwing, healthcave, and

‘@‘ wearable more. Our workflow, communica s, training, and data access products are in the
\ I mtenlgence field at some of the world's best known companies

Jun 16.2014












|

—

Fastern Maine Medical Center?| Rafael |. Grossmann




)a
Y
Rl
HJ

UCSF Medical Center 2]

A7 O|0[XIE A2 2eAE

Z21E #HZot H= A0 =0 A E ==0]

&F
=5l

MMZ9| Pierre Theodore
dlstai 442 Al

E|RALC} (extraordinary helpful)”

=
XE77FA HHDlE-I% =0 7-|0“ ﬂ_x.”yl. E 7-|J—_|_|_ 7E|-E|_n



Ohio State University Wexner Medical Center2| Dr. Christopher Ceding
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Ohio State University Wexner Medical Center2| Dr. Christopher Ceding
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Ohio State University Wexner Medical Center2| Dr. Christopher Ceding
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Rhode Island Hospital Launches Country’s First Google
Glass Study in Emergency Department Setting

Rhode Island Hospital Launches Country’s First Google Glass
Study in Emergency Department Setting

piial Is onnging GOOQIC‘ Glass into the emerger CYy aepartment
f the wearable mobile e ( r r § '

“In this study, we will use Google Glass to
stream live images of a patient’s dermatological
condition to the consulting dermatologist.

\

—radl Port:ér, MD ]
.. Department of emergéncymedicine As the emergency medicine physician observes

Rhode Island'Hospital
| the patient’s skin condition, the consulting

dermatologist will be able to see identical
images on a tablet in real time, giving the
dermatologist the ability to offer appropriate
advice, diagnosis and treatment options.”

- Paul Porter, MD

2014.3




Beth Israel to use Google Glass

throughout emergency room
2014. 4.

Google Glass embraced at Beth Israel
Deaconess

Wearable screens a part of everyday medical care

Beth Israel Deaconess is expanding the
use of Google Glass to its entire
emergency department, and the hospital
said it is the first in the United States to
employ the device for everyday medical
care.

Before entering the room, the Beth Israel
doctor can scan the QR code with his
Glass, and the patient’s information is
promptly displayed on the screen.

Dr. Steven Horng launched a Google Glass pilot program at Beth Israel Deaconess Medical Center late last year

because he thought the futuristic device could help save lives. One night in January proved that.



UC Irvine School of Medicine first to
integrate Google Glass into curriculum

-
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X
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4 R T o
Steve Zylius/UC Irvine

Dr. Warren Wiechmann, assistant clinical professor of emergency medicine and associate dean of
instructional technologies, will oversee implementation of the Google Glass four-year program at
UCI. ¥ Download image

UCI School of Medicine first to integrate Google
Glass into curriculum

/ v s 7 " - - s I e nll $r ~ ¥ - y —— 1 - s 1 - .
Wearable computing technology will transform training of future doctors

Irvine, Calif., May 14, 2014 — As physicians and surgeons explore how to use Google Glass, the
UC Irvine School of Medicine is taking steps to become the first in the nation to integrate the
wearable computer into its four-year curriculum - from first- and second-year anatomy courses and
clinical skills training to third- and fourth-year hospital rotations

Leaders of the medical school have confidence that faculty and students will benefit from Glass’s

2014. 4.

UC Irvine School of Medicine is taking steps
to become the first in the nation to
integrate the wearable computer into its
four-year curriculum — from first- and
second-year anatomy courses and clinical
skills training to third- and fourth-year
hospital rotations.



Google Glass enters

operating room at Stanford
2014.7.

CIHEt Search CNET Q Reviews News Video H

Google Glass enters operating
room at Stanford

Surgeons in training at Stanford University add Google's Internet-connected
headset to their list of at-hand surgical tools.

by Seth Rosenblatt W @sethr / July 30, 2014 8:00 AM PDT

o ) 582 @ 85 @

Stanford University Medical
Center’s Department of Cardiothoracic
Surgery has started using

While a resident is operating on a
patient, surgeons can use the
CrowdOptic software to

to the resident on technique.




Chicago's MedEx is Behind the First Ambulances in
the Country to Use Google Glass

2015. 2.
Chicagolnno Communities  Newsletters Everts Careers Best Of Q 9
Chicago's MedEXx is Behind the First Ambulances
in the Country to Use Google Glass
reval M Most Popular
e aﬂ skl MedEx, a Chicagoland provider of

ambulance and telemedicine services, is
behind the first line of ambulances in the
country to use Google Glass to visually
connect paramedics in the field. This
week, the company is rolling out 10
eeesesmnll 2 Mbulances with Google Glass devices
S, SN hat feature software enabling

e e bospitals throughout paramedics to transmit live audio and
video to hospitals.
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“re-humanize the doctor/patient interaction”



& AUGMEDIX

| Richard Stevens
. 58, M

high blood pressure,
cholesterol, needs
medication adjustment

2 patients reaay

‘Augmedix’

214 Ibs. 120/90

weight blood pressure

08.5° 180/bmp

temperature pulse




Augmedix + Myo: Redefining Patient-physician Interactions



Time Allocation of Physician’s Day

6%

20%

Other

In EHR - Other

In EHR - Charting

Direct Patient Care

35% 70%
WITHOUT WITH
GLASS + AUGMEDIX  GLASS + AUGMEDIX

ZHE|EL|Ot Ventura Medical ClinicO|A] A1
20143 | 21EE] 2,700 Z12| &kt =0l ME

EMR G|O|E{ & A|ZH & 25
sxtet Mot AlZE & 2R A

B2 A|Zt2] 53% — 15%

|22 35% — 70%

http://www.dignityhealth.org/Video/GLASS




Strong Patient Acceptance

Augmedix observed 200 patient-physician interactions and discovered that virtually
all of the patients, when given the option to refuse Glass use during the consultation,
opted to allow the physician to wear the device.
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I took it

I skipped it

Remind me later
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PROTEUS
Digital Health
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A personal info stream o helius Insights into trends

A ribbon with activity and Longitudinal charts identify trends
medication shows daily patterns, e S early and can easily be sent to

SO conversations can move movement. caregivers or clinicians.

beyond health tactics.

Itis 11:00 am. Kathryn is usually up

OK

Nudges that know you
Customizable notifications are
smart — based on real-time data
and usual patterns.

Proteus Presentation Ecosystem Meeting March 2013



An Ingestible Sensor
for Measuring Medication Adherence

Exposure and performance in clinical trials

412 subjects 99.1% Detection accuracy

20,993 ingestions 100% Correct 1dentification
Maximum daily ingestion: 34 0% False positives

Maximum use days: 90 days No SAEs / UADEs related to system

Trials were conducted in the following patient populations. The number of
patients in each study is indicated in parentheses: Healthy Volunteers (296),
Cardiovascular disease (53), Tuberculosis (30), Psychiatry (28).

SAE = Serious Adverse Event; UADE = Unanticipated Adverse Device
Effect)

IEEE Trans Biomed Eng. 2014 Jul
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“Virtual” Clinical Trial
Allowing Patients to Participate Regardless Of Geography

Pfizer Conducts First “Virtual” Clinical Trial Allowing Patients to Participate Regardless Of Geography

Pilot Study Will Compare Results to Previous Trial Data to Assess Validity of New Approach

Press Dateline:
Release NEW YORK
Archive

@2 2N0

Statements
Archive

Public Company Information:

“This virtual method
enables scientists to
conduct trials more
efficiently. Additionally, as
more people participate in
trials conveniently from
home, the results of trials
may apply to a broader
patient population”







Proteus, Oracle launch integrated software,
ingestible sensors for clinical trials

Jonah Comstock | Jan 12, 201¢ W Tweet 144 402 msmw 37

rags: ingestible pill | Oracle | Oracle clinical trials | Oracle Corporation | Oracle Health Sciences InForm

c
Viedication Adherence Insights Cloud Service | Oracle InForm | pill sensor | Proteus Digital Health | Proteus

Digital Health feedback system

Ingestible sensor
company Proteus Digital
Health and computer
giant Oracle have
integrated

Proteus’s digital health
feedback system, which
includes an ingestible pill
sensor, a wearable patch,
and a software system,
with Oracle’s InForm
software for data
collection. Clinical trial
researchers using Oracle's
software will now be able
to track patients’
medication adherence
with Proteus’s technology.

“Oracle Health Sciences

InForm Medication Adherence Insights Cloud Service helps health sciences organizations effectively
address two long-standing and complex challenges: measuring participant adherence to drug
protocols and identifying the optimum dosing regimen for recommended use,” Steve Rosenberg,
senior vice president and general manager of Oracle Health Sciences, said in a statement, “This
groundbreaking solution — the direct result of a collaboration between Oracle and Proteus Digital
Health — is a powerful example of how we can rapidly combine our industry-leading clinical trial
data capture and management solutions with emerging technologies, such as digital pills, to

help health sciences organizations transform the drug development and approval process.”

Oracle and Proteus’s partnership has been on the horizon since May 2013, when Oracle led a $45
million funding raise for Proteus and announced that the two would work together to help
investigators in clinical trials to better understand and measure medication ingestion, dose timing,
and associated physiologic responses from patients.

Clinical trial researchers using Oracle’s
software will now be able to

with
Proteus’s technology.

- Measuring participant adherence to
drug protocols

- ldentifying the optimum dosing
regimen for recommended use

Jan 12,2015
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—ach year, over | million patients
will suffer from a hospital-acquired pressure ulcer.

The total cost of treating pressure ulcers
in the United States per yearis ~$ 1 0B.
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A, The health care ecosy

mobihealthnews “*”  Are you doing enougt

California hospital’s patient safety protocols now
require a wearable
By: Jonah Comstock | Dec 3, 2014 F Tweet 254 464 [) share 55

Camino Hospital | FDA 510(k) clearance | Leaf Healthcare | Leaf

eterans Affairs

A California hospital has begun requiring certain patients
use a wearable remote patient monitoring device in order
to comply with internal patient safety protocols. Chino
Valley Medical Center is employing the Leaf Patient
Monitoring System from Pleasanton-based Leaf
Healthcare.

The sensor monitors patient movement in bed, then uses
that data to calculate when the patient needs to be turned
to prevent the formation of pressure ulcers. That data is
uploaded wirelessly to central monitoring stations or
mobile devices so clinicians can monitor the readings. The
system also alerts nurses or staff when a patient needs to
be turned.

Using the device increased compliance with
A recent clinical trial showed that use of the sensor .
increased compliance with hospital turn procedures from a hOSP|taI tu rn pI’OtOCO|S ll | Standard Of

baseline 64 percent to 98 percent. Ulcers are a dangerous

and painful condition which cost the US healthcare system $11 billion a year according to AHRQ, and care to Prevent PreSSU re UIcerS - from a
because they're hospital-acquired, treatment is often not reimbursable by insurers. b .

aseline of 64 percent at the start of the
Chino Valley Medical Center will require that any patient who scores 18 or lower on the Braden Scale . . .
for Predicting Pressure Ulcer Risk use the sensor. trlal to 98 Percent a.fter the monltorlng
"Our experience with the Leaf Patient Monitoring System showed that it offers a breakthrough in S)/Stem was deployed,
patient care and safety,” Dr. James Lally, chief medical officer of Chino Valley, said in a statement.

“The vigilance of our staff in regards to prevention methods has enabled Chino Valley to substantially
reduce the incidence of reportable pressure ulcers at our facility. The Leaf Patient Monitor will help DeC 3 20 I 4







Bloomberg .

Business

News VETGLE Insights Live T\

Pharmaceuticals

Biogen Straps Fitbits Onto MS Patients'
Wrists

000 O wr

Amateur athletes use fitness bands like the Fitbit to track their adrenaline-fueled
adventures and then brag to friends. Others use the band to count their footsteps
and the calories they burn. Drugmaker Biogen Idec (BIIB) is exploring ways to use
fitness trackers to gather data from people who suffer from multiple sclerosis, an
autoimmune disease that affects the brain and spinal cord.

The company, which has five MS drugs on the market, gave out 250 Fitbit bands to
MS patients in the U.S. last spring to track their level of activity and sleep patterns.
Mobility is affected by the disease, and Biogen says collecting data on a daily basis
—about how much and how fast MS patients walk, for example—could yield data
about the progression of the disease and lead to better treatments.

“Let’s say you see a patient four times a year—that’s two hours per year,” says Al
Sandrock, Biogen's chief medical officer. “You're losing 364.9 days of other data
that could be collected.”

STORY: Fitbit for Testosterone Junkies: Health-Tracking Gadgets Reach the
Molecular Level

The data also could help Biogen prove the value of its pricey medications to health
insurers and pharmacy benefit managers, who are responding to rising drug prices
by reducing the number of medicines covered. “It’s a smart investment,” says Tim
Coetzee, chief research officer of the National MS Society. Express Scripts (ESRX)
dropped Bayer’s (BAYN:GR) MS drug Betaseron, directing patients to three other
options, including Biogen's Avonex. MS drugs cost at least $50,000 a year at L
wholesale prices, Coetzee says. “Having the tools to demonstrate the value of a

particular agent is valuable,” he says. [
“Betaseron is comparably priced to )
other MS treatments,” says Rosemarie

Yancosek, a Bayer spokeswoman.

Decisions about which drugs to cover

Biogen Idec, CH4 AstE 2HAte| 2LIE{RI0| FitbitS

nte| of EIMS ZE510] B o7t RX| =X
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CThe Telegraph

Home Video News World Sport Finance Comment Culture Travel Life Women Fs
Personal Finance
[SAs | Investing | Pensions | Savings | Interest Rates | Funds
HOME » FINANCE » PERSONAL FINANCE » BANKACCOUNTS
Forget your bank PIN: Halifax trials technology where
customers are recognised by their heartbeat

Halifax is testing new biometric technology where customers will prove their ID through
the unique rhythms of their heartbeats

O o @0 @

By Richard Dyson
AM GMT 13 Mar 2015

1,621 folowers

Halifax is believed to be the first British bank to trial technology which will allow
customers to prove their identity through the analysis of their heartbeat.

Strings of passwords, login codes, PIN numbers and memorable words that we

o UZO| 23l Halifax 7 Nimbi BHEE 712l O._
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IN IMAX, DIGITAL 30 AND 20 CINEMAS
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Winsun: 3D Printed House












3D Printed Hearing Aid
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3D Printed Teeth



3D Printed Jaw



3D Printed Jaw






|5 (tracheobronchomalacia)



3D Printing Is a Matter of Life and Death



3D Printing Is a Matter of Life and Death

N Engl ] Med 201 3; 368:2043-2045



N Engl ] Med 201 3; 368:2043-2045






3D Printed Skull



3D Printed Skull









KPPy TREENEC Strictly confidential !

© The Korean first KFDA approved 3D-printed biodegradable scaffold (09. 2014)

- Min-Hyeong Heo, 18 years old
- Acquired deformity by cancer (myxoid chondrosarcoma) therapy at age 10
- Asymmetric eyes’ height; Depressed malar region

Patient’s skull model exported from Mirrored normal region model (left side)
CT image into depressed region (right side)

Mo

Implantation into skull 3D printed polycaprolactone (PCL) scaffold

* Co-work group : Dr. Jong Won-Rhie, Department of Plastic and Reconstructive Surgery, The Catholic University of Korea (Seoul St. Mary's Hospital)
/Dr. Dong-Woo Cho, Department of Mechanical Engineering, POSTECH/ T&R Biofab (Bio venture company in Korea)



KPPy ZATEISOEL Strictly confidential !

of 3D printEd biodegradable scaffold (degradation period 2~3 years)

Pre-op post-op (4d) post-op (2wk) post-op (4wk)

* Co-work group : Dr. Jong Won-Rhie, Department of Plastic and Reconstructive Surgery, The Catholic University of Korea (Seoul St. Mary's Hospital)
/Dr. Dong-Woo Cho, Department of Mechanical Engineering, POSTECH / T&R Biofab (Bio venture company in Korea)



2014.10.02

with the courtesy of prof. Jin-Hyung Shim (Korea Polytechnic University)



Smart/Mobile Healthcare
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Kinsa Smart Thermometer
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AliveCor Heart Monitor






Dr. Eric Topol on AliveECG

® Eric Topol, MD, Ph.D.
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Heart Monitor of AliveCor
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I AliveCor ECG is approved for over the counter sales

7 hours ago by Satish Misra, MD W Tweet 8 m - 0

e e s o AliveCor today announced that its smartphone

compatible ECG monitor has been approved by
the FDA for over the counter use.

alivecor.com C

Now Free Ground shippinginUS

_ i A . :
AliveCor For those not familiar with the AliveCor device,
this smartphone peripheral enables users to
capture single lead ECG tracings on demand

Now available 8
similar to some traditional event recorders. The

34}
without

SRR elegant and simple design of the AliveCor Heart
prescription

Monitor, however, separates it from most of the
currently available devices.

iMedicalApps did an in-depth review of the
AliveCor Heart Monitor in which we looked at not
only the device itself but the potential real-world
applications. Overall, we were quite impressed
with the design of the device and its associated
app. We did however feel that many applications
being advertised for device, such as routine
atrial fibrillation screening, were of questionable
validity in terms of providing meaningful benefits
on a population level. However, there are some more targeted situations where the device
has real potential benefits like monitoring for paroxysmal symptomatic arrhythmia. In
addition, there are highly health literate patients for whom such data helps them feel more
in control of their health.

Overall, the availability of this device over the counter is in all likelihood a double edged
sword. Innovative users may, for example, help discover or develop novel applications for
this technology that have meaningful benefits. For others, the availability of the device over
the counter may drive over-testing or increased healthcare utilization driven by device
artifact or benign findings (think “nonspecific ST-T wave change”).

At the end of the day, a combination of individual experimentation and systematic
evaluation will be needed to guide how devices like the AliveCor Heart Monitor can be used
in the right situation with the right patient to improve outcomes.

20144 2 10

Over the counter 0O} FDA £¢
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Alivelnsight, the remote ECG interpretation service

AliveCor Alivelnsights will allow patients to send their
recorded ECG readings to remote cardiac technicians
or cardiologists for interpretation at any time, for a fee.

chas| WESH ET0I2t IRI| o4,
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TAP AN OPTION TO SELECT

Clinical Analysis & Report by
a U.S. Board Certified

Cardio|ogist ¢ |:||:|_:'|'9_| Q%EAJ_—L"I” IJ—E—Q_lE-‘?-E‘l
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Preliminary Finding by a U.S.
Based Cardiac Technician
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Preliminary Finding by a U.S.
Based Cardiac Technician
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AliveCor Offers Integration With
Practice Fusion's Electronic Health Records Platform

EHR Integ;ation
J

N\

o O[=30|M 7HE 2 WXL =27|=(EMR) S|AFR! Practice Fusiondt Y=
o Z2X}=0| HWAM &HSHECG H|O|E{7} EMRZt A2t AHAS
o LHIY AAA 0= - H[O|HE 2ArE0| T =0 2& 71!

Do A0V =7 2= A28 28



mobihealthnews

AliveCor gets FDA clearance for atrial fibrillation
algorithm

Jonah Comstock | Aug 21, 2014 W Tweet 145 L oot N

mobile health | remote patient monitoring | smartphone

AliveCor has received an additional FDA 510(k)
clearance, this time for an algorithm that
allows its smartphone ECG to detect atrial
fibrillation — an abnormal heart rhythm that
Isn’t always detectable to the patient, but if left
untreated can lead to stroke or congestive
heart failure — with high accuracy. The app is

M TR A N N ' “AliveCor has received an additional FDA

“Our pretty strong belief is that if people did 5 I O(k) Clearance, thIS tlme for an algorithm
this, if they got the app and used it regularly, especially in the at risk population of people over 40, that a”OWS ltS Smartphone ECG tO detect

that they will catch atrial fibrillation that was previously undiagnosed, using a mobile technology,”
Euan Thomson, president and chief executive officer of AliveCor, told MobiHealthNews. "It's got great atrial ﬁbri”ation Wlth hlgh accuracy.”
value to patients. From a conceptual standpoint or from a mobile helath perspective, | think we're

really delivering on the promise of mobile health in a very meaningful way."

AliveCor's smartphone ECG, which is available for both Apple and Android phones, has had FDA

clearance since last fall and has been in use by patients since March. But up until now, consumers ¢ .
| ; the algorithm has a

using the device would simply send their ECC readings to a board-certified cardiologist or cardiac

technician, who would turn a response around in 24 hours — or faster for a small fee. (’t never returns a false negative) and a
With the new algorithm, patients will be able to take the ECG reading and immediately find out if they (lt returns f'alse POSitiVCS

have atrial fibrillation. Then they can contact a board-certified cardiologist to confirm the result, and

finally take the print out to their own physician. Thomson said that the algorithm has a 100 percent GbOUt 3 Percent Of the tlme) For ObViOUS

sensitivity (it never returns a false negative) and a 97 percent specificity (it returns false positives

about 3 percent of the time). For obvious reasons, the algorithm was designed to err on the side of reasons, the algorithm was deSigned to err
false positives. on the side of false positives™

There are no plans to eliminate the cardiologists from the equation, but Thomson does think the
algorithm will eventually surpass them, since it’s continually learning from the ECG readings flooding
into AliveCor’s database and improving itself.




AliveCor, ‘So What!?”

® With measured ECG data,

® |. We can send it to doctor and get diagnosis.
® ). The data is integrated into the EHR of hospitals.
® 3. Algorithm automatically diagnose whether we have AF.

It can provide actual clinical benefits to patients!
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Apple HealthKit

‘Health’, ‘HealthKit’ platform is included to iOS8.

3rd party will be integrated
into and managed by the ‘HealthKit’ platform.

Wellness/medical data measured by the devices will sent to
, providing personal health services.



Patients

iPhone %_A»
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Database Epic MyChart App o Epic R
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» athena
Apple Watch

® Data stored in DB on the iPhone (, not mirroring to the cloud)
® (Consumer controls what data goes infout, privacy level
® HealthKit connects/direct devices, store data based on privacy rules
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Exclusive: Apple's health tech takes
early lead among top hospitals

BY CHRISTINA FARR

W Tweet 807 In Share 687 n Share this 3 Emall ¢4 Print

2015.2.5

A general view of an Apple store in the Manhattan borough of New York September 7, 2014, ahead of the expected release of

1Phone 6 and other products this week.
OE HealthKit 7} O|=2] 2370 M E=HR S0i|, 14712 H 0k 5=

B Z3E Google Fit, S-Health 2Lt §1X{35] £ S5/
ot (Reuters) - Apple Inc's (AAPL.O) healthcare technol

o
CHRIPLEN, e . spreading quickly among major U.S. hospitals, shov Beth Israel Deaconess 2| CIO
promise as a way for doctors to monitor patients ren o “250IHHO| SIXIS = AT B E 2 ZFE H|0|E MAE =,

low ts. 2
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Fourteen of 23 top hospitals contacted by Reuters said they have rolled out a pi 5FX|ot o =02t 75}



Nowy, let’s talk based on the data.

® Data to show efficacy & validity of digital healthcare
technology have begun to be generated.

® Most of the data generated during last 6 months.

® And probably this is just the beginning...



Nowy, let’s talk based on the data.

e |BM Watson

® )00 cases of leukemia

® Overall Accuracy 82.6%, False positive 2.9%, False negative 0.4%

® Google Glass (Augemedix)

® Over 2,700 patient visits
® Direct Patients Care: 35% = 70%, In EHR: 53% — 5%

® [ngestible Sensor (Proteus Digital Health)
® 4|2 patients, 20,933 uptakes, 5,656 days

® Accuracy 99.1%, False positive rate 0%

® AliveCor AF diagnosis
o | 00% sensitivity, 97% specificity



More data will be generated soon

® Google Glass (Pristine): feasibility study of dermatology consultation in ER
® Apple HealthKit : pilot studies initiated in Stanford and Duke

® Tricorder X-PRIZE: clinical study started in spring 2015



Personal Genome Service
® )3andMe

Diagnosis by Computers
® [BM Watson

Wearable Healthcare Devices

® (Google Glass

® Proteus Digital Health
3D Printers

Smart/Mobile Healthcare
® AlveCor

® Apple HealthKit
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Larry Page and Sergey Brin on what's
next for Google

POCKETSKATER?

amaze your audience

“Generally, health is just so heavily regulated. It’s
just a painful business to be in. It’s just not
necessarily how | want to spend my time. Even
though we do have some health projects, and
we’ll be doing that to a certain extent. But | think
the regulatory burden in the U.S. is so high that
think it would dissuade a lot of entrepreneurs.”

Sergey Brin, July 2014




V IVl Fg Remote Patient Monitoring

mobihealthnews ealtt

FDA finalizes plans to deregulate MDDS health
software

Last week the FDA
L Quidances
h make clear where regu ne health software
dlready exist and O ome healthtech cate

unregulated terr

The most rece

function or parameters of any connected medical device
Ith software platforms that have class 1

arance as an MD

olatform for home alth data. Anothe igita 3 ) 1, Glooko rerSyng

companion Gbook app org ly st out as a class | MDDS dev butl the company

adan | functionality that bumped 0 | K) dearance, which allowed it to begin

offering more analy

"Now FDA has exempted the software from all FDA reg 0 2 geed swept in image
Epstein Becker's Brad Thompson tok ‘ealthNews in an email

MDOS type software, b or what it suggests abo

gene /. FD { X Stly work ensy

ate for sofr

When the FDJ st proposed this further deregulation of M

adviso 4l Patel penned a blog post to explain the move

Why would we do tha & wrote at the time. “Since our 2011 action, we've been working wi
other federal age t y e The Office of the National
th ment ¢ ealth and Human Services, and the Fede C n N
ssion (FCC) on a proposed risk-based regulatory framework health ro FDA7|- El Xl E'I O‘" A E O FOl
on, protects pa safety, and avoids regu ry dupl n. In the course of our work © 9 E E— |— -

the proposed framewo ught extensive public feedback. And we listened

= = ol
Given the MDOS definition p, IU'S ¢ that this group is related to the medical ¢ {8 ACCeSSOr oO E E EOlJ_'_ AAD

, especially for mobile dical apps 'S re¢ent draflt guida
therefore, relevant. The FDA seems t { LS hosting a webinar later this month t

final guidance, the ] quida and the ¢

So00n after Apple announced its Health ffering ¢ : ‘ h N . 7E-I Eé! %O | El X| 9%'3"}['—”

1 said it would not reguiate as a medical de The FDA's description squared

plans for HealthXit, and also read like a specific example of an MDD
Mobile apps that o 0 CO t k and trend data such as blood gluco blood
pressure, heart rate, we er data from a cdewvice to eventually share with a heath care

rupload ittoano C personal or e ronic hea'th re Added June
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